Kramer and colleagues have contributed important material on the effect of the composition of abnormal pericardial contents on electrocardiographic voltage (Kramer et al., 1984) . They noted in passing that compression probably was not a part of the voltage reduction observed in fluids with conductivities either greater or less than that of blood. I wonder if the authors would care to comment on the work of Toney and Kolmen (1966) , who used intrapericardial saline (among other substances) in animals with electrodes both on the endocardium and on the chest wall. Voltage reduction occurred in both electrodes during saline infusion at the point at which hemodynamic effects were first observed. The endocardial electrodes could not have been affected by any insulating effect of the physical presence of the fluid. However, their point was that both electrodes responded in tandem, and only after significant hemodynamic effects were observed.
These remarks are not meant to criticize a nice study, but, rather, to request amplification. 
Reply to the Preceding Letter
The question regarding the reduction in voltage at both sets of electrodes is founded (as was Toney and Kolmen's conclusion) on the premise that a dipole electrode pair "internal' to the added fluid in the pericardium is uneffected by the "surrounding' fluid medium. We believe that this generalized concept is unfounded in theory, and refer to research by Rudy and Plonsey (1980) which shows a theoretical effect on epicardial voltages when the conductivity of the surrounding lung layer is altered. Rudy and Plonsey's model demonstrates that in a modeled inhomogeneous torso, a change in the conductile parameter of an outer layer does indeed have an effect on the electrical field distribution of the source field in an internal layer. Although this reference would seem to refute the simplistic view of 'insulated' layers expressed in Dr. Spodick's question, we can offer no direct explanation of Toney and Kolmen's result with regard to a modeled field theory explanation. However, several questions regarding Toney and Kolmen's experimental method might lead to an explanation of their findings.
1. Was the chest of the animal closed after the thoracotomy used to gain access to the pericardium? If not, it follows that normal internal current flow pathways have been disturbed during the experiments. It therefore would be quite possible that the data obtained did not reflect the actual in vivo conditions.
2. If heart compression did occur during these experiments, which is probable, based on the 55 mm of Hg pressure that was maintained in the pericardial sac, it would follow that the endocardial electrodes would move in closer proximity to one another, resulting in lower recorded voltages. This reduction in voltage would be difficult to distinguish from changes due to altered conductivities or activation sequences.
3. Although Toney and Kolmen reported that both electrodes responded in tandom, they did not say that this occurred only after significant hemodynamic effects were observed. Our review of the referenced work leads us to conclude that they conducted no control experiment using a high conductance liquid at low pericardial pressures and without hemodynamic effects. The inclusion of such data would have helped to reconcile the apparent discrepancy between their results and ours.
In conclusion, we feel that studies which attempt to reconcile ventricular activation with the distribution of body-surface potentials must take into account the field theory relationships between all layers of the subject in question, i.e., no layer or sets of layers may be considered to be independent of the remainder of the system. 
